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(54) Method for power control during call acquisition in cdma mobile communication systems 



(57) The object of the present invention is to realize 
a method that keeps the closed loop increment of the 
transmission power of the mobile station in a CDMA 
mobile communication system almost constant until the 
base station succeeds in decoding the first from without 
error and tus reduce interference, the method compris- 
ing the steps of: 

(a) determining a signal-to-interference ratio and a 
maximum transmission power level respectively as 
predetermined first and second thresholds; 

(b) indicating a given power increment per predeter- 
mined period; 

(c) measuring a signal-to-irrterference ratio of a 
reverse link signal received from the mobile station, 
comparing the measured signaMo-interference 
ratio with said first threshold, and comparing a 
present transmission power level with said second 
threshold; 

(d) not indicating the power increment per said pre- 
determined period if said measured signal-to-irrter- 
ference ratio is greater than said first threshold or if 
said present transmission power level is greater 
than said second threshold; 

(e) indicating a further power increment per said 
predetermined period if said measured signal-to- 
interference ratio is smaller than said first threshold 
or if said present transmission power level is 
smaller than said second threshold; 

(f) confirming whether a preamble signal from the 
mobile station is normally decoded, and returning 
to said step (c) if the preamble signal is not normally 
decoded; and 

(g) starting a closed-loop power control algorithm rf 



it is confirmed that the preamble signal is normally 
decoded in said step (f). 




Fig. 4 
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Description 

[0001] This invention relates to a method for power 
control in code division multiplex access (COMA) 
mobile communication systems, and more particularly s 
to a method for power control during call acquisition in 
CDMA mobile communication systems. 
[0002] In CDMA mobile communication systems all 
users called mobile stations share the same frequency 
band when communicating with one or more base sta- 10 
tions. 

[0003] As mobile stations and base stations commu- 
nicate simultaneously two separate frequency bands 
are provided, one band for the forward link (from the 
base station to the mobile station) and one band for the is 
reverse link (from the mobile station to the base station). 
Each channel on the forward link or reverse link is sep- 
arated by a particular spreading code by which a narrow 
band payload information (ag. data or voice) is spread 
over the considerably larger channel bandwidth and 20 
transmitted. The receiver is able to recover the payload 
information of the transmitted spreaded signal by corre- 
lating it with the particular spreading code, while other 
not correlated signals (ag. interference and noise) 
included in the received spreaded signal are weakened. 25 
Thus, signal interference ratio (SIR) can be enhanced 
by the process gain which is proportional to the quotient 
of channel bandwidth and narrow band payload infor- 
mation bandwidth. Such a CDMA system is well known 
in the art. 30 
[0004] Since the frequency band on the forward link or 
on the reverse link respectively is used by all mobile sta- 
tions, they causejrrter^ 

ityLQf CDMgTc^ which 
meanslne maximurrrfujnfeer of moSiestetions being 35 
able to communicate with a base station simultane- 
ously, is limited by the maximum permitted bit error rate 
(BER) of the decoded despreaded signal in the receiver 
which is inversely proportional to the SIR. Hence, the 
system capacity is limited by the interference. 40 
[0005] In a highly dynamic environment of a mobile 
communication system where establishing and releas- 
ing of calls, movement of the mobile station, fading, 
shadowing, handoff. and other effects cause a perma- 
nent fluctuation of the received SIR an efficient power 45 
control method is necessary to maintain high quality 
communication and maximum system capacity. 
[0006] It is well known to those skilled in the art that a 
reverse link power control method typically controls the 
transmitted power of the mobile station so that the so 
required BER for each mobile station at the base station 
can be achieved with a minimum SIR. 
[0007] A so-called open loop power control compen- 
sates for the path loss between the mobile station and 
the base station. The mobile station measures the ss 
received input power on the forward link and adjusts its 
transmission power level accordingly. A mobile station 
which is more distant from the base station or one which 



experiences a stronger fading loss will transmit with 
more power than a mobile station which is for example 
dose to the base station. Obviously the near-far effect 
can be mitigated. 

[0008] As previously mentioned, the forward and the 
reverse fink use different frequencies implying an inde- 
pendent fading characteristic and thus only open loop 
power control is insufficient. Using a so-called closed 
loop power control method takes that problem into 
account Th e base station measures the SIR of the 
re ceived reverse link signal from a particular mob ile sta- 
tio n and compares it to a thres hold and sends a power 
corrtrbl adjustment signal on the forward link to the par- 
ticular mobile station requesting it to adjust its transmis- 
sion power. Typically, the power control adjustment is 
sent by one or more power control bits. If the SI Rjs less 
thanjftj eftraBhold, the particu lar mobile statiarlwllLbe 
requ ested to increase its transmission p ower level by a 
small amount (ag. 1 dB). On the other Rand, in case the 
SIR is larger than the threshold, the mobile station will 
be requested to decrease rts transmission power level 
by a small amount (ag. 1 dB). Typically, power control 
bits are sent about every millisecond. That period thus 
is generally referred as power control group. 
[0009] Further, the level of the threshold is controlled 
in such a manner that the required BER is achieved with 
the lowest posstoJe SIR. In other words, the threshold is 
increased the actually measured BER is larger than the 
required BER, and in case if the actually measured BER 
is smaller than the required one, the threshold will be 
decreased. 

[0010] Similarly, in forward link power control the 
mobile station measures its received SIR on the forward 
link against a threshold, and accordingly, sends a kind 
of power adjustment request to the base station on the 
reverse link. 

[0011] FIG. 4 shows a simplified protocol between a 
mobile station and a base station during call acquisition 
when establishing a forward and reverse link communi- 
cation channel as it is well known in the art. 
[001 2] Upon request, the base station initializes a for- 
ward and a reverse link communication channel S10 
and starts transmitting on the forward link S1 1 . A chan- 
nel assignment order will be sent to the mobile station 
causing the mobile station to initialize its forward and 
reverse link communication channel process S20 and 
start the acquisition of the forward link S21 . After having 
received and decoded the forward link communication 
channel S22, the mobile station starts sending a pream- 
ble signal on the reverse link communication channel 
and the closed loop power control process S23, and 
thereafter waits for the base station to send an acknowl- 
edgement indicating that the preamble has been 
received. After sending the channel assignment order, 
the base station starts the acquisition of the reverse link 
communication channel S12 and the closed loop power 
control S13. Finally, after succeeing in receiving and 
decoding the preamble S14, the base station sends an 
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acknowledgement to the mobile station. 
[001 3] FIG. 1 shows a receiver and transmitter config- 
uration used in a conventional closed loop power control 
method in a base station of CDMA mobile communica- 
tion system. s 
[0014] A muttipath signal transmitted by a mobile sta- 
tion is received by an antenna 101, and relayed to a 
down converter 103 via a radio frequency distributor 
102. The signal is down-converted into a digital IF signal 
which is input into the demodulator 104. Each correlator 10 

14 1§ 142 14,, applies the spreading code determined 

by the mobile station to the input signal of the demodu- 
lator 104 to extract the muttipaths which are combined 
in the summer 140. The output signal of the summer 
140 is coupled to the decoder 105. while the SIR of the is 
output signal is measured and sent to the detector 106. 
The decoder 1 05 finally processes the original payload 
information signal, and determines the communication 
quality by measuring the BER of the decoded payload. 
The BER is output to the detector 106. 20 
[0015] The detector 106 relays the BER and SIR infor- 
mation to the closed loop power controller 107. The 
closed loop power controller 107 runs the closed loop 
power control algorithm. FIGL2 depicts the flow chart of 
a conventional closed loop power control algorithm 2s 
S300 that is initiated after the base station has sent the 
channel assignment order S1 3. After initialization of the 
BER threshold and SIR threshold with nominal values 
S301, the SIR value received from the detector 106 is 
compared to the SIR threshold. If the SIR is larger than 30 
the SIR threshold, decrement power control bits are 
inserted into the forward link signal 109 which cause a 
decrease in the mobile station's transmission power 
S303. If the SIR is smaller than the SIR threshold the 
power control bits will force the mobile station to 35 
increase Hs transmission power level S304. 
[0016] Further, the BER is compared to its BER 
threshold as well S305. If the BER is lower than the 
BER threshold the SIR threshold value is decreased 
which , in the long term, causes a higher transmission 40 
power of the mobile station, On the other hand, a BER 
larger than the BER threshold leads to an increase of 
the SIR threshold value S307. The steps S302 to S307 
are repeated until the end of the call. 
[0017] Generally, the open loop power control is 45 
already working at the time of the communication chan- 
nel initiation. The reverse link closed loop power control, 
however, is activated after the initialization of modula- 
tion and demodulation process in the mobile station and 
the base station respectively as descrbed above. 50 
[0018] According to the protocol shown in FIG.4 the 
start of the dosed loop power control in the base station 
S1 3 is typicaDy earlier than that on the part of the mobile 
station S23. That means that the mobile station ignores 
ail closed loop power control instructions (power control 55 
bits) from the base station received on the forward link, 
before starting the closed loop power control (before 
transmitting the preamble signal). 



[001 9] For half a round trip delay and at least one suc- 
cessfully completed demodulation process with SIR cal- 
culation on the part of the base station, the base station 
sends power control bits to the mobile station that do 
not relate to the actual SIR of the preamble. The round 
trip delay usually is negligible compared with the 
demodulation process time of the base station that, typ- 
ically, can last several power control groups. During that 
delay time the SIR received at the base station is most 
likely to be smaller than the threshold, and the mobile 
station will be requested to increase its transmission 
power, this will lead to a transmission power overshoot, 
and consequently the interference to other mobile sta- 
tions will increase. 

[0020] Further, it has been realized that a temporary 
jammer or temporarily increased interference on the 
reverse link at the beginning of the acquisition of the 
communication channel acquisition can mislead the 

tracking of the correlators 141 1f 141 2 141 n and thus 

increase the demodulation delay. Since the SIR is gen- 
erally less than the SIR threshold, a conventional closed 
loop power control method would request the mobile 
station to increase Hs transmission power rapidly by 
about 1 dB per power control group during that time, 
which often causes an unnecessary transmission power 
overshoot and interference. 

[0021] The present invention was developed in view of 
the above-described problems of the prior art and has 
the object of realizing a closed loop power control 
method that keeps the closed loop increment of the 
transmission power of the mobile station almost con- 
stant until the base station succeeds to decode the f irst 
preamble frame without error . Thus it reduces interfer- 
ence. According to an aspect of the present invention, 
there is a method of controlling power upon call acquisi- 
tion in a CDMA mobile communication system for 
adjusting transmission power to a mobile station by 
sending a power control adjustment signal from a base 
station to the mobile station via a forward li nk, compris- 
ing the steps of: 

(a) determining a signal-to-interference ratio and;a 
maximum transmission power level respectively as 
predetermined first and second thresholds; 

(b) indicating a given power increment per predeter- 
mined period; 

(c) measuring a signal-to-interference ratio of fa 
reverse link signal received from the mobile station,* 
comparing the measured signaHonnterferenc^ 
ratio with the ^tfw^jwjd determined in said s tep 
(a), and comparing a present transmission power 
level with the second threshold determined in said 
step (a); 

(d) not indicating the power increment per said pre- 
determined period if said measured signaMo-inter- 

. ference ratio i s greater than said first threshold in 
said step (c) or it said present transmission power 
level is greater than said second threshold in said 
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(c); 

(e) indicating a further power increment per said 
predetermined period rf said measured signal-to- 
interference ratio is smaller tha n said first thresho ld 
in said step (c) or if said present transmission 
power level is smaller than said second threshold in 
said step (c); 

(t) after said step (c) or said step (d), confirming 
whether a preamble signal from the mobile station 
is normally decoded, and returning to said step (c) 
if the preamble signal is not normally decoded; and 
(g) starting a closed-loop power control algorithm if 
it is confirmed that the preamble signal is normally 
decoded in said step (f). 



[0022] Accord ng to another aspect of the present 
invention, there is a method of controlling power upon 
call acquisition in a CDMA mobile communication sys- 
tem for adjusting transmission power to a mobile station 
by sending a power control adjustment signal from a 
base station to the mobile station via a forward link, 
comprising the steps of: 

(a) determining a signal-to-interference ratio and a 
maximum transmission power level respectively as 
predetermined first and second thresholds; 

(b) indicating a given power increment per predeter- 
mined period; 

(c) measuring a signal-to-interference ratio of a 
reverse link signal received from the mobile station, 
comparing the measured signal-to-interference 
ratio with the first threshold determined in said step 
(a), and comparing a present transmission power 
level with the second threshold determined in said 
step (a); 

(d) indicating a power decrement per said predeter- 
mined period if said measured signal-to-interfer- 
ence ratio is greater than said first threshold in said 
step (c) or if said present transmission power level 
is greater than said second threshold in said step 
(c): , 

(e) indicating a further power increment per said 
predetermined period if said measured signal-to- 
interference ratio is smaller thanjsaid fjrsUhreshold 
in said step (c) or if said pres^TtfransmSSkJrn 
power level is smaller than said second threshold in 
said step (c); 

J(f) after said step (c) or said step (d), confirming 
i whether a preamble signal from the mobile station 
ryr ~y~& normally decoded, and returning to said step (c) 
^£s* if the preamble signal is not normally decoded; and 
" (g) starting a closed-loop power control algorithm if 

it is confirmed that the preamble signal is normally 
decoded in said step (f). 

[0023] According to another aspect of the present 
invention, there is a method of controlling power upon 
call acquisition in a CDMA mobile communication sys- 
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tern for adjusting transmission power to a mobile station 
by sending a power control adjustment signal from the 
mobile station to a base station via a reverse link, com- 
prising the steps of: 

(a) determining a signal-to-interference ratio and a 
maximum transmission power level respectively as 
predetermined first and second thresholds; 

(b) indicating a given power increment per predeter- 
mined period; 

(c) measuring a signaMoHrterference ratio of a 
reverse link signal received from the base station, 
comparing the measured signal-to-interference 
ratio with the first threshold determined in said step 
(a), and comparing a present transmission power 
level with the second threshold determined in said 
step (a); 

(d) not indicating the power increment per said pre- 
determined period if said measured signal-to-inter- 
ference ratio is greater than said first threshold in 
said step (c) or if said present transmission power 
level is greater than said second threshold in said 
step(c); 

(e) indicating a further power increment per said 
predetermined period if said measured signal-to- 
interference ratio is smaller than said first threshold 
in said step (c) or if said present transmission 
power level is smaller than said second threshold in 
said step (c); 

(f) after said step (c) or said step (d), confirming 
whether a preamble signal from the base station is 
normally decoded, and returning to said step (c) if 
the preamble signal is not normally decoded; and 

(g) starting a closed-loop power control algorithm if 
it is confirmed that the preamble signal is normally 
decoded in said step (f). 

[0024] According to another aspect of the present 
invention, there is a method of controlling power upon 
call acquisition in a CDMA mobile communication sys- 
tem for adjusting transmission power to a mobile station 
by sending a power control adjustment signal from the 
mobile station to a base station via a reverse link, com- 
prising the steps ot 

(a) determining a signal-to-interference ratio and a 
maximum transmission power level respectively as 
predetermined first and second thresholds; 

(b) indicating a given power increment per predeter- 
mined period; 

(c) measuring a signal-to-interference ratio of a 
reverse link signal received from the base station, 
comparing the measured signaMo-interference 
ratio with the first threshold determined in said step 
(a), and comparing a present transmission power 
level with the second threshold determined in said 
step (a); 

(d) indicating a power decrement per said predeter- 
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mined period if said measured signal-to-interfer- 
ence ratio is greater than said first threshold in said 
step (c) or rf said present transmission power level 
is greater than said second threshold in said step 
(c): 5 

(e) indicating a further power increment per said 
predetermined period if said measured signal-to- 
interference ratio is smaller than said first threshold 
in said step (c) or if said present transmission 
power level is smaller than said second threshold in w 
said step (c); 

(f) after said step (c) or said step (d), confirming 
whether a preamble signal from the base station is 
normally decoded, and returning to said step (c) if 
the preamble signal is not normally decoded; and is 

(g) starting a closed-loop power control algorithm if 
it is confirmed that the preamble signal is normally 
decoded in said step (f). 

[0025] Wherein either of the above-described modif i- 20 
cations, said power increment or decrement in said step 
(b), said step (c). or said step (d) is indicated in units of 
0.1 dB. 

[0026] And, wherein said closed-loop power control 
algorithm started in said step (g) comprises the steps 25 
of: 

(h) determining a signal-to-interference ratio and a 
maximum allowable bit error ratio respectively as 
first and second thresholds; 30 

(i) measuring a signal-to-interference ratio of a sig- 
nal received from the mobile station or the base sta- 
tion, and comparing the measured signal-to- 
interference ratio with the first threshold determined 

in said step (h); 35 
(]*) indicating a power decrement if said measured 
signal-to-interference ratio is greater than said first 
threshold in said step (i); 

(k) indicating a power increment if said measured 
signal-to-interference ratio is smaller than said first ao 
threshold in said step (i); 

(Q after said step Q) or said step (k), measuring a 
maximum allowable bit error ratio of a signal 
received from the mobile station or the base station, 
and comparing the measured maximum allowable 45 
bit error ratio with the second threshold determined 
in said step (h); 

(m) increasing said first threshold and thereafter 
returning to said step (b) if the measured maximum 
allowable bit error ratio is greater than the second so 
threshold in said step (I); and 
(n) reducing said first threshold and thereafter 
returning to said step (b) it the measured maximum 
allowable bit error ratio is smaller than the second 
threshold in said step (1). 55 

[0027] A closed loop power control method is intro- 
duced to avoid transmission power overshoot and 



increased interference at the beginning of the call acqui- 
sition between a base station and a mobile station. 
Upon initiating a call a closed loop power controller in 
the base station will send power control bits to the 
mobile station that will not change the transmission 
power in average. After the SIR level crosses the power 
control threshold the mobile station wfll be requested to 
increase its transmission power level in average by 
about 0.1 dB per request. When finally one payload 
frame of the preamble signal sent by the mobile station 
is decoded without error, the automatic closed loop 
power control procedure, as it is well known in the art, is 
started. By the here described dosed loop power con- 
trol method a transmission power overshoot can be 
avoided and thus interference to other mobile stations is 
alleviated. 

[0028] The above and other objects, features and 
advantages of the present invention will become appar- 
ent from the following description with reference to the 
accompanying drawings which illustrate examples of 
the present invention. 

FIG.1 is a block diagram of the receiver of the base 
station using a conventional closed loop power con- 
trol system. 

FIG.2 is a flowchart of a conventional closed loop 
power control. 

FIG.3 is a block diagram of the receiver of the base 
station showing the closed loop power control sys- 
tem used by the presented invention. 
FIG.4 shows the process flow at the mobile station 
and the base station during the communication 
channel acquisition 

FIG.5 is a flowchart showing the closed loop power 
control steps during the initial communication chan- 
nel acquisition. 

FIG.6 is a flowchart showing the steps of another 
initial closed loop power control method during the 
initial communication channel acquisition. 

[0029] FIG.3 shows an example of a base station 
receiver in a CDMA mobile communication system 
which embodies the preferred closed loop power control 
system. A muttipath signal transmitted by a mobile sta- 
tion is received by an antenna 1 , and relayed to a down 
converter 3 via a radio frequency cfistrixrtor 2. The sig- 
nal is down-converted into a digital IF signal which is 
input into the demodulator 4. Each correlator 
41 1 ,41 2 ,...,41 n applies the spreacfing code determined 
by the mobile station to the input signal of the demodu- 
lator 4 to extract the mufti paths which are combined in 
the summer 40. The output signal of the summer 40 is 
coupled to the decoder 5, while the SIR of the output 
signal is measured and sent to the detector 6. The 
decoder 5 finally processes the original payload infor- 
mation signal, and determines the communication qual- 
ity by measuring the BER of the decoded payload. The 
BER is output to the detector 6. Further does the detec- 
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tor 6 receive from the decoder 5 a signal indicating that 
a preamble frame has been decoded without error. The 
detector 6 comprises a comparison of the SIR level with 
the power control threshold and a comparison of the 
BER with a nominal maximum permitted BER that 
allows high quality communication. 
[0030] Based on the result of the comparisons of SIR 
and BER in the detector 6 and the information whether 
a preamble frame has been decoded without error, the 
closed loop power controller 7 determines the power 
control bits. The power control bits are sent to the mod- 
ulator 9 where they are inserted into the forward link 
communication channel signal. 
[0031] On the other hand, on the forward link commu- 
nication channel a payload information signal from the 
base station to the mobile station is encoded 8, spread 
spectrum modulated 9, and finally up-converted 10 into 
the radio frequency band and racfiated by the antenna 1 . 
[0032] Referring to FK3.4 and FK3.5 the closed loop 
power control method during call acquisition is 
described in detail. 

[0033] As mentioned previously, upon request to 
establish a call between a base station and a mobile 
station, a forward and a reverse link communication 
channel has to be set up and initiated. Commonly the 
establishment process is started by the base station 
shown in FIG.5. The base station initializes both, 
reverse and forward link communication channel S10, 
starts encoding, modulating and transmitting data on 
the forward link communication channel S11. Although 
in FIG.5 ft is drawn after S1 1, the start of the acquisition 
and demodulation of the reverse link communication 
S1 2, and the start of the closed loop power control proc- 
ess S13 is generally simultaneous. S13 corresponds to 
the start of the closed loop power control algorithm 

5100 in FIG.4. At first the demodulator 4 is initialized 

5101 especially for receiving the reverse link preamble 
signal. Right after the initialization the closed loop 
power controller 7 generates power control bits request- 
ing the mobile station to increase Hs transmission power 
level by 0.1 dB per power control group in average 
S102. For example, if an increment request is an 
increase by +1 dB, and a decrement request is a 
decrease by -1 dB per power control group, the base 
station will send 11 increments and 9 decrements so 
that the average will be a 2 dB increase per 20 power 
control groups. Of course, the arrangement of the incre- 
ments and decrements is done in such a way that the 
fluctuation caused to the transmission power of the 
mobile station is kept at a minimum, such as an alternat- 
ing pattern of increments and decrements. 

[0034] The transmission of the channel assignment 
order message to the mobile station on a control or 
message channel on the forward fink ts performed at the 
same time. When the mobile station receives the chan- 
nel assign order message, it will initialize hs forward and 
reverse link process S20 and start the acquisition and 
demodulation of the forward Gnk communication chan- 



nel S21. The modulation and transmission of the 
reverse link communication channel S23, however, will 
not be carried out until a signal on the forward link com- 
munication channel has been received. At that time the 

5 mobile station will also invoke its part of the dosed loop 
power control process S23 and the closed loop power 
control between base station and mobile station is 
dosed. Before S23 the mobile station discards all power 
control bits received from the base station. After the 
w mobile station has started the dosed loop power control 
the reverse link transmission power is adjusted accord- 
ing to the received power control bits. 
[0035] At first the mobile station transmits a preamble 
signal on the reverse link communication channel 

is known at the base station, and therefore facilitates the 
synchronization of the correlators 41 1 ,41 2 ....,41 n in the 
demodulator 4. The mobile station will stop senting the 
preamble signal and start transmitting voice or data 
information on the reverse link communication channel 

20 after having received an acknowledgement message 
from the base station incfi eating that the base station 
has successfully received the preamble signal S14. 
[0036] FIG.4 shows the initial dosed loop power con- 
trol algorithm used in the present invention. The detec- 
ts tor 6 is provided with the nominal SIR threshold and the 
nominal BER threshold. Generally, the BER threshold is 
a fixed value indicating the tolerated minimum commu- 
nication quality. The SIR threshold is not subject to 
change because the outer loop power control algorithm 

30 that carries out this task is not invoked in the initial 
dosed loop power control. In the next step the dosed 
loop power control increment is set to a constant value 
S102 so that the mobile station will increase its trans- 
mission power 0.1 dB per power contrd group, rf it is 

35 possible only to send either increment (increase trans- 
mission power by a predefined amount) or decrement 
(decrease transmission power by a predefined amount) 
requests as power control bits, the average increase per 
power control group is 0.1 dB. As described previously, 

ao that can be accomplished by generating power control 
bit sequence for several power control groups. 
[0037] If the SIR is smaller than the SIR threshold 
S103, the power control increment is still set to 0.1 dB 
increment per power control group S105 and power 

45 control bits are sent to the mobile station accordingly. 
On the other hand, if the SIR is larger than the SIR 
threshold, power control bits are sent the the mobile sta- 
tion so that the dosed loop power control in average 
does not contribute to either an increase or a decrease 

so in the transmission power of the mobile station S104. 
[0038] If a preamble frame has been decoded without 
yielding an error S106, the reverse link acquisition 
dosed loop power control ends, and the conventional 
dosed loop power control algorithm, as it is well known 

55 in the art, is started S107. This includes the formerly 
mentioned SIR threshold control by comparing the 
received BER to a nominal value ( outer loop ) which is 
disabled during the steps S100 to S107. 
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[0039] In case the decoding is still not error-free, the 
algorithm proceeds with the comparison of the SIR and 
the SIR threshold S103. 

[0040] Using the presented closed loop power control 
method an overshoot of the transmission power of the s 
mobile station during the initial reverse link communica- 
tion channel acquisition can be avoided. Therefore, an 
enhanced communication quality can be provided 
because the interference caused to other mobile station 
in the same cell and to mobile station in neighbouring 10 
cells can be reduced. 

[0041] FIG.6 shows another example of an initial 
closed loop power control method. The only difference 
between the method shown in FIG.5 and the one in 
FIG.6 consists in the step S1 04 or S204 respectively, ff 75 
the SIR is larger than the SIR threshold in the detector 
6, power control bits force the mobile station to lower its 
transmission power level by an average of 0.1 dB per 
power control group. 

[0042] Hence the initial closed loop power control 20 
comprises the same mechanism as the conventional 
closed loop power control with the difference that its 
operation is reduced by a factor 10 or more, the outer 
loop power control is disabled, and after a first preamble 
frame has been received without error the conventional 25 
closed loop power control with its full operation is 
restored. 

[0043] Instead of controlling the initial reverse link 
transmission power the initial dosed loop power control 
method descrtoed can also be used to control the initial 30 
forward link transmission power such as in forward link 
power control. 

Claims 

35 

1 . A method of controlling power upon call acquisition 
in a CDMA mobile communication system for 
adjusting transmission power to a mobile station by 
sending a power control adjustment signal from a 
base station to the mobile station via a forward link, 40 
comprising the steps of: 

(a) determining a signal-to-interference ratio 
and a maximum transmission power level 
respectively as predetermined first and second 4S 
thresholds; 

(b) indicating a given power increment per pre- 
determined period; 

(c) measuring a signal-ton nterference ratio of a 
reverse fink signal received from the mobile so 
station, comparing the measured signal-to- 
interference ratio with the first threshold deter- 
mined in said step (a), and comparing a 
present transmission power level with the sec- 
ond threshold determined in said step (a); 55 

(d) not indicating the power increment per said 
predetermined period if said measured signal- 
to-interference ratio is greater than said first 



threshold in said step (c) or if said present 
transmission power level is greater than said 
second threshold in said step (c); 

(e) indicating a further power increment per 
said predetermined period if said measured 
signal-to-interference ratio is smaller than said 
first threshold in said step (c) or if said present 
transmission power level is smaller than said 
second threshold in said step (c); 

(f) after said step (c) or said step (d), confirming 
whether a preamble signal from the mobile sta- 
tion is normally decoded, and returning to said 
step (c) if the preamble signal is not normally 
decoded; and 

(g) starting a closed-loop power control algo- 
rithm if it is confirmed that the preamble signal 
is normally decoded in said step (f). 

A method of controlling power upon call acquisition 
in a CDMA mobile communication system for 
adjusting transmission power to a mobile station by 
sending a power control adjustment signal from a 
base station to the mobile station via a forward link, 
comprising the steps of: 

(a) determining a signal -to-interference ratio 
and a maximum transmission power level 
respectively as predetermined first and second 
thresholds; 

(b) indicating a given power increment per pre- 
determined period; 

(c) measuring a signal-to-interference ratio of a 
reverse link signal received from the mobile 
station, comparing the measured signal-to- 
interference ratio with the first threshold deter- 
mined in said step (a), and comparing a 
present transmission power level with the sec- 
ond threshold determined in said step (a); 

(d) indicating a power decrement per said pre- 
determined period if said measured signal-to- 
interference ratio is greater than said first 
threshold in said step (c) or if said present 
transmission power level is greater than said 
second threshold in said step (c) ; 

(e) indicating a further power increment per 
said predetermined period if said measured 
signal-to-interference ratio is smaller than said 
first threshold in said step (c) or if said present 
transmission power level is smaller than said 
second threshold in said step (c) ; 

(f) after said step (c) or said step (d), confirming 
whether a preamble signal from the mobile sta- 
tion is normalry decoded . and returning to said 
step (c) if the preamble signal is not normally 
decoded; and 

(g) starting a closed-loop power control algo- 
rithm if it is confirmed that the preamble signal 
is normally decoded in said step (f). 
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A method of controlling power upon call acquisition 
in a CDMA mobile communication system for 
adjusting transmission power to a mobile station by 
sending a power control adjustment signal from the 
mobile station to a base station via a reverse link, 5 
comprising the steps of: 

(a) determining a signal-to-interference ratio 
and a maximum transmission power level 
respectively as predetermined first and second w 
thresholds; 

(b) indicating a given power increment per pre- 
determined period; 

(c) measuring a signal-to-interference ratio of a 
reverse link signal received from the base sta- 15 
tion, comparing the measured signal-to-inter- 
ference ratio with the first threshold determined 

in said step (a), and comparing a present trans- 
mission power level with the second threshold 
determined in said step (a); 20 

(d) not indicating the power increment per said 
predetermined period if said measured signal- 
to-interference ratio is greater than said first 
threshold in said step (c) or if said present 
transmission power level is greater than said 25 5. 
second threshold in said step (c); 

(e) indicating a further power increment per 
said predetermined period if said measured 
signal-to-interference ratio is smaller than said 

first threshold in said step (c) or rf said present 30 6. 
transmission power level is smaller than said 
second threshold in said step (c); 

(f) after said step (c) or said step (d). confirming 
whether a preamble signal from the base sta- 
tion is normally decoded, and returning to said 3S 
step (c) rf the preamble signal is not normally 
decoded; and 

(g) starting a closed-loop power control algo- 
rithm rf it is confirmed that the preamble signal 

is normally decoded in said step (f). ao 

A method of controlling power upon call acquisition 
in a CDMA mobile communication system for 
adjusting transmission power to a mobile station by 
sencfing a power control adjustment signal from the 45 
mobile station to a base station via a reverse link, 
comprising the steps of: 

(a) determining a signal-to-interference ratio 
and a maximum transmission power level so 
respectively as predetermined first and second 
thresholds; 

(b) indicating a given power increment per pre- 
determined period; 

(c) measuring a signal-ton rrterference ratio of a 55 
reverse link signal received from the base sta- 
tion, comparing the measured signal-to-inter- 
ference ratio with the first threshold determined 



in said step (a), and comparing a present trans- 
mission power level with the second threshold 
determined in said step (a); 

(d) indicating a power decrement per said pre- 
determined period if said measured signal-to- 
interference ratio is greater than said first 
threshold in said step (c) or if said present 
transmission power level is greater than said 
second threshold in said step (c); 

(e) indicating a further power increment per 
said predetermined period rf said measured 
signal-to-interference ratio is smaller than said 
first threshold in said step (c) or it said present 
transmission power level is smaller than said 
second threshold in said step (c); 

(f) after said step (c) or said step (d). confirming 
whether a preamble signal from the base sta- 
tion is normally decoded, and returning to said 
step (c) rf the preamble signal is not normally 
decoded; and 

(g) starting a closed-loop power control algo- 
rithm if it is confirmed that the preamble signal 
is normally decoded in said step (f). 

A method according to any one of claims 1 through 

4, wherein said power increment or decrement in 
said step (b). said step (c), or said step (d) is indi- 
cated in units of 0.1 dB. 

A method according to any one of claims 1 through 

5, wherein said closed-loop power control algorithm 
started in said step (g) comprises the steps of: 

(h) determining a signal-to-interference ratio 
and a maximum allowable bit error ratio 
respectively as first and second thresholds; 

(0 measuring a signal-toH'nterference ratio of a 
signal received from the mobile station or the 
base station, and comparing the measured sig- 
naMo-interference ratio with the first threshold 
determined in said step (h); 
Q) indicating a power decrement if said meas- 
ured signal-to-interference ratio is greater than 
said first threshold in said step (i); 
(k) incficating a power increment if said meas- 
ured signal-to-interference ratio is smaller than 
said first threshold in said step (i); 
(I) after said step (j) or said step (k), measuring 
a maximum allowable bit error ratio of a signal 
received from the mobile station or the base 
station, and comparing the measured maxi- 
mum allowable bit error ratio with the second 
threshold determined in said step (h); 
(m) increasing said first threshold and thereaf- 
ter returning to said step (b) rf the measured 
maximum allowable bit error ratio is greater 
than the second threshold in said step (I); and 
(n) reducing said first threshold and thereafter 
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returning to said step (b) it the measured max- 
imum allowable bit error ratio is smaller than 
the second threshold in said step (I). 
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